Uncoupling the relationship between fatty acids and longevity.
Research into different species has verified the negative correlation between longevity and the level of reactive oxygen species (ROS) production. ROS creates oxidative damage and, consequently, fuels the aging process. As such, the astonishing longevity of avian species correlates well with their lower levels of ROS production, in comparison to mammals of similar size. Apart from this inter-species difference, caloric restriction (CR) is a widely-documented means of increasing intra-species longevity, and it works by decreasing ROS production. However, little is known about the mechanisms responsible, either for the retardation of aging in CR or for the longevity of long-living species. Recent findings have shown an increase in uncoupling protein (UCP) activity with lower ROS levels, after CR stress. These UCPs are stimulated by fatty acids. Moreover, in numerous studies, fatty acids have been demonstrated to generate a reduction in ROS generation. Thus, the decreased ROS production seen in both CR and longer lifespan may occur via up-regulation of free fatty acid stimulation of UCP activity. Consequently, free fatty acids may play an important regulatory role in longevity, by reducing ROS, via actions on UCPs.